Further proof comes from an analysis of starches and phytoliths, or fossilized plants, from the site, Wang continues. From 541 starch grains collected from the funnels and pottery shards at the site, researchers identifıed broomtail and foxtail millet, barley, and Job's tears, also known as Chinese pearl barley. The presence of barley suggests that this grain arrived in China 1,000 years earlier than previously assumed, and it likely was grown for beer sooner than for food, the researchers suspect. They also discovered evidence for several tubers, including yams, lily, and snake gourd root (Chinese cucumber)-used medicinally today-that might have been used to sweeten and flavor beers being brewed at the site.
Some grains recovered from the site show pits and channels on their surfaces as well as swelling, folds, and distortions. Such patterns match changes that occur to grains during the malting and mashing process, two key steps in beer making. Using ion chromatography, the researchers identifıed oxalate, another by-product of beer fermentation. "We think this beer was fermented by some wild yeast, but our research methods are not able to detect yeast," Wang says. As for the flavor and quality of those ancient brews, she adds, "I have no idea. That's beyond our research methods."
These fındings "indicate that ancient people applied the same principles and techniques as brewers do today," says Patrick McGovern, an archaeologist at the University of Pennsylvania in Philadelphia, who was not involved in the research at Mijiaya. "The beer was made by malting, mashing, and fermentation."
Beer production and consumption probably shaped the hierarchical society in the Central Plain of China. For example, "beer likely was involved in some religious rituals or to impress others," says Wang. Or the ruling class may have rewarded workers with beer. The new encoding process allows for random access through a polymerase chain reaction (PCR) that amplifıes only the desired data, biasing sequencing towards these data, according to Ceze. "We map digital data into a large collection of 150-nucleotide-long sequences and manufacture the mole-
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Dx-Recent Developments on the Diagnostic Front
Recent developments involving the development of new means to detect microorganisms and to diagnose infectious diseases include:
• A new module of MicrobeNet is available, allowing public health labs throughout the United States to search microbial protein databases and to identify pathogens that may be causing outbreaks more readily than before, according to John R. McQuiston of the Centers for Disease Control and Prevention (CDC) in Atlanta, Ga., and his collaborators. MicrobeNet, which was launched in 2013, includes information about more than 2,400 bacteria and fungi.
• Taxonomer, a metagenomics-based software package, is "ten to a hundred times faster than similar tools" at detecting pathogens within human specimens, according cules," he says. "Each oligonucleotide contains primers for selective amplifı-cation based on a fıle identifıer, addressing information, and the actual payload." This approach "both accelerates reads and ensures that an entire DNA pool need not be sequenced," he adds, noting that a single human cell can host DNA encoding 6.4 GB of information. Conventional flash, magnetic, and optical storage media degrade, whereas nucleotides within oligonucleotides are joined via covalent bonds. If kept dry and away from other environmental hazards such as ultraviolet light, they will last for a very long time, according to Ceze. If successful, this DNA-based approach might help meet an expanding demand for storing data that is predicted to reach 44 trillion gigabytes per year by 2020. Reducing costs, improving performance, and fully automating the writing and reading processes are important steps before DNA synthesis becomes practical for storing data, he says. "At present it is about $1,000 per megabyte-still a long ways to go, but with exponential progress we believe the technology can be ready and viable within the decade."
That cost estimate is too low, according to Nick Goldman at the European Molecular Biology Laboratory and European Bioinformatics Institute, both on the Wellcome Genome Campus in Cambridge, United Kingdom. It is more like $12,400 per megabyte, he says. However, the main immediate bottleneck is DNA synthesis, he adds. The fırst applications are going to be based on relatively smallscale, very high-value pieces of information, he predicts.
The idea of storing data in synthetic molecules of DNA "is a good one-and it was a good one 20 years ago," says Robert Lodder at the University of Kentucky in Lexington. "But it still has a long way to go before it becomes practical. DNA may have a 500-year half-life, but you have to remember that you need hundreds of millions molecules to effectively recover information over that kind of time scale. Individual DNA molecules are not nearly that stable." "What they [Ceze and his collaborators] have done that is novel is to consider some of the ideas that are needed to turn DNA-storage into a real-worldviable system," Goldman says. "Although they don't seem to have working implementations of their key-value architecture or the ability to selectively sequence limited parts of a larger pool of DNA, having designs for such systems is great for the fıeld." Mothers with a specifıc mutation in a mitochondrial transfer RNA (tRNA) gene may pass a predisposition to high blood pressure on to their children, according to Min-Xin Guan of Zhejiang
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Odds and Ends: Unusual Observations in the Microbial World
Research on microorganisms uncovers fascinating and potentially far-reaching oddities, including:
• Specific guanine-rich stretches-particularly residing in the ribosomal and telomeric gene regions-within the genome of the yeast species Schizosaccharomyces pombe contain unusual segments of four-stranded DNA; moreover, the motor protein Pfh1 unfolds these structures, according to Nasim 
